Mechanisms of signal transduction for adenosine and ATP in pulmonary vascular bed.
The purpose of the present study was to investigate the contribution of pertussis toxin (PTX)-sensitive guanine nucleotide (G) proteins in the pulmonary vascular response to adenosine and ATP in the intact cat under conditions of controlled pulmonary blood flow and left atrial pressure. Adenosine, ATP, and beta-tau-ATP increased lobar arterial pressure in a dose-dependent manner. The pulmonary vasoconstrictor response to adenosine was abolished by BW 1433U, a specific purinergic receptor (P1) inhibitor, PTX pretreatment, indomethacin, and ONO 3708, a thromboxane A2 (TxA2) receptor antagonist. These data suggest that the pulmonary vasoconstrictor response to adenosine depends on activation of P1 purinergic receptors coupled to PTX-sensitive G proteins and subsequent metabolism of liberated arachidonic acid to form TxA2. Because each blocking agent studied produced similar reductions in the pulmonary vasoconstrictor response to ATP without altering the pulmonary vasoconstrictor response to beta-tau-ATP, the present data suggest that ATP constricts the pulmonary vascular bed, in part, by hydrolysis to adenosine. Moreover, the present study suggests that both A1 purinoceptors that are linked to PTX-sensitive G proteins as well as P2x purinoceptors receptors that are independent of PTX-insensitive G proteins mediate the pulmonary vasoconstrictor response to ATP in vivo.